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www.sciencedirect.comEDITORIALMeasurement of central corneal thickness in health
and diseaseCentral corneal thickness (CCT) is an important parameter in
refractive surgery, in the assessment of corneal disease, and for
risk pro-ﬁling in ocular hypertension and glaucoma (Copt
et al., 1999). CCT can be measured using a number of modal-
ities including optical pachymetry, ultrasound pachymetry,
Scheimpﬂug imaging, optical coherence tomography (OCT),
and even magnetic resonance imaging (Wolffsohn and Davies,
2007). A variety of factors may be important determinants of
CCT. Some of these factors include acute and chronic corneal
disease, patient age, gender, refractive error, and ethnic origin.
CCT has been described to be a predictor for the development
of primary open-angle glaucoma and the progression of glau-
comatous visual ﬁeld defects in the Ocular Hypertension
Treatment Study and other investigations. CCT may be the
most consistent predictor of the degree of glaucomatous dam-
age (Jonas et al., 2005). Over the last decade wide range of new
and sophisticated instruments have been developed for the
determination of corneal thickness, such as the different opti-
cal laser interferometers, confocal microscope, ultrasonic bio-
microscope, scanning slit pachymeter, and noncontact
specular microscope.
Pachymetry has been adopted for use before and after
intraocular surgery, refractive surgery, as a method to assess
donor corneas and the outcomes of cornea transplant surgery.
Corneal pachymetry can be used as a screening method for a
range of systemic, ocular, and corneal diseases. Corneal pachy-
metry can be measured in several different ways. Noncontact
anterior segment-OCT (AS-OCT) equipment has been devel-
oped that offers high resolution cross-sectional imaging of
the cornea and allows both central and regional pachymetry,
as well as sophisticated goniometry of the irido-corneal angle
and other anterior segment structures (Kim et al., 2008). Eval-1319-4534 ª 2009 King Saud University. All rights reserved. Peer-
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Production and hosting by Elsevieruation of CCT is important in a wide range of disorders, such
as ectatic dystrophies, contact-lens-related complications,
glaucoma, dry eye, and diabetes mellitus (Modis et al.,
2001). Automated noncontact specular microscopy evaluates
the endothelial status and determines corneal thickness at the
same time.
Doughty and Zaman (2000) determined the ‘‘normal’’ CCT
value in human corneas based on reported literature values for
within-study average CCT values, and used this as a reference
to assess the reported impact of physiological variables
(especially age and diurnal effects), contact lens wear, pharma-
ceuticals, ocular disease, and ophthalmic surgery on CCT. A
meta-analysis of possible association between CCT and IOP
measures of 133 data sets, regardless of the type of eyes
assessed, revealed a statistically signiﬁcant correlation; a
10% difference in CCT would result in a 3.4 mm Hg difference
in IOP. For eyes with chronic diseases, the change was 2.5 mm
Hg for a 10% difference in CCT, whereas a substantial but
highly variable association was seen for eyes with acute onset
disease. The meta-analysis conﬁrmed that, eyes with low
CCT values may result in low tonometry readings and high
CCT values can result in elevated tonometry readings. A
prospective observational study by two modalities revealed
strong correlation but a signiﬁcant difference between mean
ultrasound pachymetry (US) and AS-OCT CCT. There was
a reproducible systematic difference between CCT measure-
ments taken with ultrasound and OCT (Kim et al., 2008).
In this issue of Saudi Journal of Ophthalmology, Al-Ageel
and Al-Mummar (2009) have compared CCT measurements
taken with Pentacam, noncontact specular microscope
(NCSM), and US in 94 normal and 72 post-laser in situ
keratomileusis (LASIK) eyes in prospective manners and has
assessed the agreement between the three devices. In their
normal eyes, the mean CCT taken with Pentacam, NCSM,
and US was 552.60 lm, 511.90 lm, and 533.30 lm, respec-
tively. The average values of CCT taken with the three instru-
ments were signiﬁcantly different. In post-LASIK eyes the
mean CCT with Pentacam, NCSM, and US was 483.02 lm,
450.70 lm, and 469.50 lm, respectively. The average values
of CCT taken were signiﬁcantly different for Pentacam vs.
NCSM and Pentacam vs. US, but not signiﬁcant for NCSM
180 Editorialvs. US. Clinical agreement between three instruments showed
that in normal eyes, the mean values and paired differences
of the three CCT devices were found to be independent. In
post-LASIK eyes, there was signiﬁcant association between
the difference and the mean of the Pentacam and NCSM,
and US and NCSM. Their study demonstrated that there were
signiﬁcant differences in the CCT measured with Pentacam,
NCSM, and US in normal and post-LASIK eyes. The mea-
surements with Pentacam were signiﬁcantly thicker than the
other two methods in both groups. The measurements with
US were signiﬁcantly thicker than NCSM in normal eyes
and not signiﬁcant in post-LASIK eyes. All the three devices
showed good correlation with each other. Results from Al-
Ageel and Al-Muammar’s study are in agreement with a study
by Modis et al. (2001), in which CCT measurements with non-
contact specular microscopic, contact specular microscopic,
and ultrasonic pachymetry demonstrated that each of the
instruments was reliable but could not be used interchange-
ably. Their present observations conﬁrm that currently avail-
able pachymetry devices are reliable in their measurements
but cannot simply be used interchangeably. These results fur-
ther conﬁrm the validation of pachymetry devices: good preci-
sion with uncertain accuracy. Therefore, the main clinical
relevance of their study is that for refractive procedures and
for long-term patient’s follow-up one certain instrument is rec-
ommended. The differences between devices can result from
their distinct operating principles. Modis et al. (2001) evalu-
ated CCT values in normal and postkeratoplasty corneas with
noncontact specular device, the Tomey contact specular micro-
scopic pachymetry, and compared with ultrasonic values as the
‘‘common standard.’’ Their different pachymeters provided
reliable measurements within a similar range of standard devi-
ation. However, the results indicated that the different instru-
ments did not result in comparable thickness values. The
noncontact specular microscopic measurements were signiﬁ-
cantly smaller than the ultrasound results, which were signiﬁ-
cantly smaller than the contact specular microscopic values.
This tendency was present in normal and in postkeratoplasty
eyes. Other studies also disclosed the reliability of different
ultrasonic and specular microscopic instruments, but they doc-
umented signiﬁcantly different results comparing the different
pachymetry devices (Wheeler et al., 1992; Bovelle et al., 1999;
Al-Mezaine et al., 2008).References
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